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21-5.1 | NTRODUCTI ON
A PURPOSE - The purpose of this chapter is twofold:

(1) To convey to the architect/engineer (ANE), Indian Service
(IHS) staff, and tribal staff both general and specific
gui del i nes regarding el ectrical design features required for
I HS health care facilities including tribal health care
facilities.

(2) To informthe A/E, IHS, and tribal staff of the requirenents
for each subnmittal of the construction docunents for
approval .

B. SCOPE - The scope of this chapter includes all special-purpose
type construction or renovation required by IHS health care
facilities including quarters.

C. CODES and STANDARDS - Design shall conply with:

(1) Codes and Standards required in this Chapter;

(2) Local codes and ordinances (if this represents a nmmjor cost
i ncreases, advise the IHS contracting officer);

(3) Rul es and regul ations of the local utility conpanies;

(4) National Fire Protection Association (NFPA) Codes and
Standards, including the National Electrical Code (NEC), NFPA
72, 75, 99, and 101;

(5) I1lum nating Engi neering Society (IES) Lighting Handbook; and

(6) O her applicabl e standards such as National Electrical
Manuf acturers Association (NEMA), Underwiters Laboratories

Inc. (UL), and American National Standards Institute (ANSI)
i ncluding National Electrical Safety Code (NESC)

21-5.2 ALTERNATE PONER FOR HEALTH CARE FACI LI TIES
21-5.2.1 | NTRODUCTI ON
A PURPOSE - This chapter provides guidance for determining alternate

power (AP) requirenents for Indian Health Service (IHS) and Tri bal
Facilities. The IHS provides alternate power for health care
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facilities when required by the National Fire Protection

Associ ation (NFPA) and special site conditions. These
instructions are in conformance with the | atest edition of the
Anerican Institute of Architects (AlA) Guidelines for Construction
and Equi pnent of Hospital and Medical Facilities.

B. SCOPE - In paragraph 21-5.1.2 of this Section, alternate power
requirenents details the specific application of this policy to
| HS typical projects. |IHS Design Criteria Comittee dated
Novenber 6, 1989, has enphasi zed NFPA standards by restating that
"enmergency generator |oads should be as specified in NFPA 99
(Chapter 3, Electrical Systems; Chapter 12, Hospital Requirenents;
Chapter 13, Anbulatory Health Care Center Requirenents).... Any
maj or generator upgrade will require |HS Headquarters approval
wi th Engi neering Services (ES) recomendation.” AP syst em post
di saster mission requirenents are not addressed in this facility
criteria.

C. REFERENCE STANDARDS - The foll owi ng reference standards are used
as the basis of this Section:

(1) AlA Guidelines for Construction and Equi prent of Hospital and
Medical Facilities

Note: The Anerican National Standard Institute (ANSI) and NFPA
standards referenced in the AlA standard are |isted bel ow

- ANSI / NFPA 70 Nat i onal El ectrical Code

- ANSI / NFPA 99 Standard for Health Care Facilities

- NFPA 101 Life Safety Code
- NFPA 110 Standard for Energency and Standby Power
Syst ens

D. DEFI NI T1 ONS

(1) ALTERNATE POWER SOURCE - In reference to NFPA 70 and 99, an
alternate power source is, one or nbre generator sets or battery
systens, where pernitted, intended to provide power during the
interruption of the normal electrical service or the public
utility electrical service intended to provide power during
interruption of service nornmally provided by the generating
facilities on the prem ses.

(2) LIFE CYCLE COST (LCC) - The LCCis the sumof all costs over
the useful life of a building, systemor product. It includes the
costs of design, construction, acquisition, operation and

mai nt enance, and the sal vage value, if any, using present worth
(PW costs. A discussion of LCC applications is provided in the
Depart nent of Energy NBS Handbook 135, Life-Cycle Costing Manual
by Rosalie T. Ruegg.
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(3) SPECI FI C OCCUPANCI ES - These specific occupancies are defined
i n NFPA 99 and/or NFPA 101. The occupanci es discussed in this
Chapter include the follow ng: Hospital, Anbulatory Health Care
Center, Health Station, Nursing Hone, Support Facility, Milti-
fam | y/ Si ngl e-fam |y Residence, and Youth Treatnent Center.

E. TECHNI CAL SUPPORT - IHS staff available to discuss the technica
requirements for Alternate Power for Health Facilities are:

| HS Headquarters - Director, Division of Facilities
Pl anni ng and Construction

Area O fice - Director, Facility Managenent

The Engi neering Services staff are available for technica
assi st ance:

ES-Dal | as - El ectrical Engineer Staff
ES- Seattle - El ectrical Engineer Staff
21-5.2.2 FACI LI TY ALTERNATE PONER REQUI REMENTS

The listed AP requirenents are only intended to neet the previously
listed reference codes and standards as they relate to the operation of
IHS facilities. AP equipnent and distribution should be linmted to only
essential |l oads so as to inprove reliability, and reduce system
operati on and nmi ntenance costs. The essential AP equi pnent is not
intended to ensure full function of a facility during a power outage,

but is intended to neet certain present energency codes and standards.

M ni mum AP di stribution requirenents defined in |isted references are
listed below as "Basic". Oher AP distributions pernitted, but not
required, are listed below as "Additional". On a case by case basis, as
justified due to proven history of unreliable utility power, standby
power nay be authorized in the Program of Requirenments (POR) to all ow
the facility to function or near fully function during extended power
outages, if critical care areas are present in a facility.

A HOSPI TAL
NFPA 99/101 Listing - Hospita

(1) Basic: Hospital nmust have AP providing Type | Essenti al
El ectrical Systemservice to functions requiring AP per
NFPA 99.

In addition, the AIA Guidelines for Construction
and Equi pnent of Hospital and Medical Facilities
requires the foll ow ng:

(a) Wiere stored fuel is required for energency
el ectrical source, storage capacity shal
permt continuous operation for at |east 24
hours; and
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(b) As a mininmum each patient bed and treatnent
space shall have access to a receptacle on
the critical branch of the energency power
system

(2) Additional: AP consideration may be provided for the
fol | owi ng:

(a) automatic | ab bio-anal yzers,

(b) data processing equi pnent roons which are
designed to neet NEC Art. 645, and

(c) sel ected oral surgery operatory lights,
receptacl es, and equi pnent.

NOTE: Dental Scavenger Gas Exhaust will not be on AP. The

presence or absence of AP shall not effect the decision to use nitrous
oxi de for dental anal gesi a.

B. AMBULATORY HEALTH CARE CENTER

NFPA 99/101 Listing - Anbulatory Health Care Center

(1) Basic: Anmbulatory Health Care Center nust have AP providing
Type |1l Essential Electrical Systemservice to
functions that requires AP per NFPA 99 (battery
powered). Type | Essential Electrical System service
may be required if critical care areas are present in
this facility.

(2) Additional: Wen Type | Essential Electrical Systemis
requi red AP nay be considered to support the
fol | owi ng:

(a) automatic | ab bio-anal yzers;

(b) data processing equi pnent roons which are
designed to neet NEC Article 645; and

(c) sel ected oral surgery operatory lights,
receptacl es, and equi pnent.

NOTE: Dental Scavenger Gas Exhaust will not be on AP.
C. HEALTH STATI ON

NFPA 99 Listing - dinic

(1) Basic: Health dinics will be equi pped with AP providing Type
Il Essential Electrical System service to functions
that require AP, per NFPA 99 (battery powered)

(2) Additional: None

D. | NTERVEDI ATE/ SKI LLED NURSI NG FACI LI TY

NFPA 99 Listing - Nursing Hone
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(1) Basic: Nursing Hones will be equipped with AP providing Type
Il Essential Electrical Systemservice to functions
that require AP, per NFPA 99.

(2) Additional: None

E. SUPPORT FACILITY

NFPA 101 Listing - Business Cccupancy
(1) Basic: No AP is required to Support Facilities.
(2) Additional: None

F. STAFF RESI DENTI AL _BUI LDI NG

NFPA 101 Listing - Miulti-famly/Single-fam |y Residence
(1) Basic: No AP is required for Staff Residential Buildings.
(2) Additional: None

G YOUTH TREATNVENT CENTER

NFPA 101 Listing - Residential Board and Care Cccupancy

(1) Basic: Youth Treatnent Center will be equipped with AP
(battery powered) energency service, per NFPA 101-22.

(2) Additional: None
21-5.3 STANDBY PONER SYSTEM GENERATOR SELECTI ON CRI TERI A

21-5.3.1 PURPOSE

This chapter provides guidelines for determ ning when optional, non-code
mandat ed st andby power system generators are recommended for |ndian
Health Service (IHS) and tribal facilities. The energency generators
required for health facilities by the National Fire Protection

Associ ation (NFPA), Anerican Institute of Architects (AlA), and IHS are
di scussed in the Technical Handbook for Environnental Health and

Engi neering, Volune |11, Part 21, Chapter 21-5 “Electrical Guidelines.”

21-5.3.2 SCOPE

IHS and tribal facilities that do not have a denonstrated need for

al ternate power (energency generators) per NFPA | HS, and Al A guidelines
as noted above, may still be considered for a standby power system
generator(s). Evaluation criteria in this chapter may be used to

det erm ne whet her standby power is required, and if so, whether it
shoul d consi st of an installed generator, or only wring and connecti ons
for placing and using a portable generator. The selection formincluded
with this chapter provides a Standby System Ri sk Cal cul ati on (SSRC),

whi ch considers facility "risk" and provides a standby system
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reconmendation. The SSRC satisfies the econom ¢ and human safety
justification requirenments for standby power system generators at |HS
facilities.

21-5.3.3 REFERENCE STANDARDS

Latest edition of the AlLA CGuidelines for Construction and Equi pnent of
Hospital and Medical Facilities.

Note: The Anmerican National Standard Institute (ANSI) and the Nationa
Fire Protection Association (NFPA) requirenents referenced in the AlA
standard are |isted bel ow

ANSI / NFPA 70 Nat i onal El ectrical Code

ANSI / NFPA 99 Standard for Health Care Facilities

NFPA 101 Life Safety Code

NFPA 110 Standard for Energency and Standby Power
Syst ens

ANSI / | EEE St andard 446 - | EEE Recommended Practice for

Ener gency and St andby Power for |ndustrial and
Commerci al Applications.

21-5.3. 4 DEFI NI TI ONS

A. ALTERNATE POMNER SOURCE - An alternate power source is, one or nore
generator sets or battery systens, where pernmitted, intended to
provide power during the interruption of nornmal electrical service
or the public utility electrical service intended to provide power
during interruption of service normally provided by generating
facilities on the prem ses.

B. EMERGENCY PONER SYSTEM - An i ndependent reserve source of electric
energy that, upon failure or outage of the normal source,
automatically provides reliable electric power within a specified
time to critical devices and equi pnent whose failures to operate
satisfactorily would jeopardi ze the health and safety of
personnel, or result in damge to property.

C. STANDBY PONER SYSTEM - An i ndependent reserve source of electric
energy that, upon failure or outage of the normal source, provides
el ectrical power of acceptable quality so that the user's
facilities may continue in satisfactory operation

21-5.3.5 PROGRAM OF REQUI REMENTS

A facility's Program of Requirenents will state whether standby
generators are needed. The need for standby systemgenerator(s) will be
determ ned by the Area Facility Engi neer.

21-5.3.6 Rl SK CALCULATI ON FACTORS/ SELECTI ON CRI TERI A

A. Ri sk Cal cul ati on Factors
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A common criteria used to determne the need for specific facility
equi pnent or systens is the risk factor eval uation.

Such eval uati ons

provi de specific recommendations for such equi pnent as facility seisnic

and |lightning arrester systens.

The selection criteria discussed below is the Standby System Ri sk
Calculation. This calculation will help determ ne whether:

(1) to provide facility standby generator(s),
(2) to provide portabl e generator connections only,
(3) that standby power is not justified.

A "risk value" calculation greater than eight wll

denonstrate the need

for an on-site standby system generator for facilities where there is no

strict code requirenent for Alternate Power

STANDBY SYSTEM RI SK CALCULATI ON ( SSRC)

SSRC VALUE = ( A+B+C+D+E+F)/ (G

SSRC VAL UE ON- SI TE GENERATOR

Geater than 8

(AP) using generator(s).

STANDBY SYSTEM GENERATOR SUPPORTED

5-8 . . . . . . . PORTABLE STANDBY GENERATORCONNECTI ON ONLY

Less than 5 . . . . . STANDBY SYSTEM GENERATOR NOT JUSTI FI ED
A = TYPE OCCUPANCY | NDEX
1 - Hospital 10
2 - Anbulatory Health Care Center . 8
3 - Internediate or Skilled Nursing FaC|I|ty 6
4 - Al cohol / Substance Abuse Program Facility (ASAP) 5
5 - Health Cinic or Station 4
6 - Staff Residential Building 2
7 - Support or her Facility . 1
B = UTILITY VAR ANCE H STORY | NDEX

(See local utility for information)

Greater than 10 Voltage variation 10
9% - 10% Vol t age vari ati on 7
7% - 8% Vol t age vari ati on 5
Sept enber 30, 1996 (21-5) 10 TN - 3



TECHNI CAL HANDBOCK FOR
ENVI RONMENTAL HEALTH AND ENG NEERI NG
VOLUME |11 - HEALTH CARE FACI LI TI ES DESI GN AND CONSTRUCTI ON

PART 21 - DESIGN CRI TERI A AND STANDARDS

5% - 6% Vol t age vari ati on 1
0% - 4% Vol t age vari ati on 0
C = PERSONS RESI DENT (OVERNI GHT) IN FACILITY | NDEX
16 or greater 10
1to 15 . 4
None 0
D = FULL TI ME ON SI TE MAI NTENANCE STAFF | NDEX
Yes . 3
No 0
E = UTILITY FEEDER TYPE | NDEX
(See local utility for information)
Singl e Radial Line Feed . 10
Dual Line Feed 5
Gid Line Feed 1
F = POST DI SASTER M SSI ON (See Prog. of Requirenents) | NDEX
Yes . 10
No 0
G = UTILITY PONER QUTAGE HI STORY | NDEX
(ANNUAL 15 M NUTE OUTAGES/ See local utility for information)
None or 1 . 5
2to 3 4
4 to 5 3
6 to 12 . 2
13 or Geater 1
B. STANDBY SYSTEM SELECTI ON CRI TERI A FORM
Use the Ri sk Cal culation Factors discussed in Section A, above, to
determ ne specific project standby system generator requirenents, by
usi ng the "Standby System Generator Selection Form"
STANDBY SYSTEM GENERATOR SELECTI ON FORM
FACI LI TY: LOCATI ON:
Sept enber 30, 1996 (21-5) 11 TN - 3
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Eval uat or: Dat e:
(Area Facility Manager)
YES: , Standby System Generator Supported
YES: , Portable Standby System Generator Connections Only
NO : , Standby System Generator |Is Not Justified
STANDBY SYSTEM RI SK CALCULATI ON ( SSRC) | NDEX
SCORE
A. TYPE OF OCCUPANCY 7 6 5 4 3 2 1
(See page 3-Cccupancy)
I ndex O 1 2 4 5 6 8 10
B: UTILITY (Voltage) 0-4% 5-6% 7-8% 9-10% 10+
VARI ANCE HI STORY"
| ndex - 0 1 5 7 10
C. PERSONS RESI DENT None 1to 15 16+
(OVERNI GHT) I N
FACI LI TY
I ndex 0 4 10
D. FULL TIME SITE No Yes
MAI NTENANCE STAFF
I ndex 0 3
E: UTILITY FEEDER Gid Dual Singl e
TYPE
I ndex 1 5 10
F: POST DI SASTER No Yes
M SSI ON
I ndex 0 10
TOTAL (Ato F)
G UTILITY POAER 0-1 2-3 4-5 6-12 13+
OUTAGE HI STORY"
I ndex 5 4 3 2 1
SSRC PO NT VALUES Less than 5 5-8 8+
(A+B+C+D+E+F) NO STANDBY PORTABLE STANDBY
G GENERATOR GENERAL SYSTEM
SYSTEM CONNECTI ON GENERATOR

Septenber 30, 1996 (21-5) 12 ™ - 3



VOLUME I I] -
PART

TECHNI CAL HANDBOCK FOR
ENVI RONMENTAL HEALTH AND ENG NEERI NG
HEALTH CARE FACI LI TI ES DESI GN AND CONSTRUCTI ON

21 - DESIGN CRITERIA AND STANDARDS

ONLY

*See utility for information
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21-5.4 ELECTRI CAL PONER QUALI TY

21-5. 4.1 PURPOSE

Thi s chapter provides guidance for design and installation practices
which will assure reliable facility electrical power quality for
sensitive electronic equipnent in Indian Health Service (IHS) and Triba
Facilities. Technologically advanced el ectronics and comruni cations
equi pnment and devices which is nowroutinely incorporated in facilities
nmust be operationly dependable and cost effective. This guideline wll
assure a dependabl e and cost effective operation of this equipnent.

21-5.4.2 SCOPE

The el ectrical power and grounding which will support the nornmal and
safe operation of sensitive electronic equiprment at |HS and Tri bal
Facilities is detailed in this docunent. Using the Institute of

El ectrical and El ectronic Engineers (| EEE) Recommended Practice for
Powering and Grounding Sensitive Electronic Equi pnent and several other
nati onal codes as references power quality criteria is provided for
various types of existing and proposed facilities.

21-5.4.3 REFERENCE STANDARDS

The followi ng reference standards are used as the basis of this
docunent :

A Institute of Electrical and El ectronic Engineers (IEEE), |EEE Std.

1100- 1992, | EEE Recommended Practice for Powering and G ounding
Sensitive El ectronic Egui pnent.

B. Anerican Institute of Architects (AlA) Quidelines for Construction
and Equi prent of Hospital and Medical Facilities.

C. Anerican National Standard Institute (ANSI)

(1) ANSI C62.41 | EEE Recommendation for Surge Voltage in
Low Vol t age AC Power Circuits.

(2) ANSI C62.45 | EEE Gui de on Surge Testing for Equi pnent
Connected to Low Voltage AC Power Circuits.

(3) ANSI C84.1 El ectrical Power Systens and Equi pnent -
Vol t age Ratings (60 Hz)

D. National Fire Protection Association (NFPA)

(1) NFPA 70 National Electrical Code
(2) NFPA 99 Standard for Health Care Facilities
(3) NFPA 101 Life Safety Code

21-5. 4.4 DEFI NI TI ONS
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G

Har noni c - A conponent frequency of a harnmonic notion (as of an
el ectromagnetic wave) that is an integral nmultiple of the
fundanental frequency. For exanple, the 3rd harnmonic is 60 Hz
multiplied by 3, or 180 Hz. The introduction of distortion into
the main 60 Hz current (or voltage) sine wave results in

addi tional currents or voltages (harnonics) which are introduced
into the electrical systemat the nmultiples of the fundanental 60
Hz current (or voltage).

Noi se - Electrical noise is unwanted el ectrical signals that
produce undesirable effects in the circuits of the control systens
in which they occur.

Power Quality - The concept of powering and groundi ng sensitive
el ectronic equipnent in a nmanner that is suitable to the operation
of that equipnent.

Shielding - Shielding is the use of a conducting barrier between a
potentially disturbing noise source and sensitive circuitry.
Shields are used to protect cables (data and power) and el ectronic
circuits. They may be in the form of

netal barriers, enclosures, or wapping around source circuits

and receiving circuits.

Total Harnmonic Distortion (THD) - A condition that exists when one
or nore harnonic current or voltage waveforns are added to the
fundanental (60 Hz) waveform thereby altering its shape. This
val ue i s expressed as a percentage.

Transient Voltage Surge Suppression (TVSS) - The action of an
solid state device which clanps the voltage of the distorted
waveformto a safe level and then redirects the potentially
enornous current associated with the surge away from sensitive
el ectroni c equi pnent. See ANSI/I|EEE C62.41-1980 for |ocation
application categories. The UL Standard 1449 is the standard to
assure TVSS product safety and uni form perfornmance eval uation

Vol tage Distortion - Any deviation fromthe noninal sine waveform
of the ac |line voltage.

21-5.4.5 FACI LI TY ELECTRI CAL POVNER QUALI TY REQUI REMENTS

A

I ntroduction - Successful practices which will assure reliable
facility electrical power quality are a joint effort of the |loca
power conpany and the facility designers. The power conpany
normal |y provide service which will nininize waveformdi stortion
and outages as a result of lightning, heavy rains, strong w nds,

i ce build-up, heavy snow, and system|oad. The designer nust
verify existing service power quality and site facility conditions
and practices in addition to the new project requirenments which
will allow for acceptable power quality. Exanple design

consi derations are site grounding, harnonic currents generated by
adj ust abl e speed drives/electronic ballasts and conputers etc.

di stance fromelectrical panels to electronic |oads, |ightning
activity, and alternate power supply switching transients
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(generator start-up) to nmention a few concerns. An eval uation of
utility service and facility power quality elenents has resulted
in the information detailed in the foll owi ng paragraph for seven
types of IHS/ Tribal facilities.

B. Power Quality Requirenments - Basic requirenments are mandatory
m ni nuns. Additional requirenents shall apply as warranted for
the installation as a result of the designer verification of
existing service/site facility conditions and the review of new
proj ect requirenents.

(1) HOSPI TAL
NFPA 99/101 Listing - Hospita

a. Basic: Install Transient Voltage Surge Suppression
at the main electrical service, tel ephone,
data, cctv, and nttv servi ce connection
panel s.

Bui | di ng service ground shall be 25 ohns or
| ess as neasured using the fall of potential
net hod. Test results shall be posted

adj acent to the main electrical service
panel directory.

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
Harnmonic Distortion (THD). Exanpl e:

el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

AC Distribution Systens - Four hundred
eighty volts system 3 phase is reconrended
when economical ly feasi ble as opposed to 208
volts 3 phase. Connect el ectronic |oads
near the source not at a downstream panel
Don't use 120 volts for the distribution
vol t age.

b. Additional: Transi ent vol tage surge suppression shal
additionally be provided at electrical sub-
panel s and branch circuits when facility
conditions indicate this need. Exanple
potential application would provide surge
protection on branch circuit with dedicated
fluorescent lighting/electronic ballast |oad
with | ocalized surge activity.

Isolation transfornms with shiel ded w ndi ngs
for disturbances on the power system
conduct ors.

Noi se filters when | ow energy, high
frequency noi se on conductors.
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Harnmonic filters to trap harnonic currents
from being feed back to |ine.

St andby power system (battery-inverter type)
operating as a UPS will provide power when
utility power fails.

(2) AMBULATORY HEALTH CARE CENTER

NFPA 99/101 Listi

a. Basi c:

b. Additional

(3) HEALTH STATI ON

NFPA 99 Listing -

ng - Anbulatory Health Care Center

Install Transient Voltage Surge Suppression
at the main electrical service, tel ephone,
data, cctv, and nttv servi ce connection
panel s.

Bui | di ng service ground shall be 25 ohns or
| ess as neasured using the fall of potential
nmet hod. Test results shall be posted

adj acent to the main electrical service
panel directory.

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
Harnmonic Distortion (THD). Exanpl e:

el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

Transi ent vol tage surge suppression shal
additionally be provided at electrical sub-
panel s and branch circuits when facility
conditions indicate this need. Exanple
potential application would provide surge
protection on branch circuit with dedicated
fluorescent lighting/electronic ballast |oad
with | ocalized surge activity.

Isolation transfornms with shiel ded w ndi ngs
for disturbances on the power system
conduct ors.

Noi se filters when | ow energy , high
frequency noi se on conductors.

Harnmonic filters to trap harnonic currents
from being feed back to |ine.

St andby power system (battery-inverter type)

operating as a UPS will provide power when
utility power fails.

Cinic
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a. Basi c:

b. Additional

(4) SUPPCORT FACI LI TY
NFPA 101 Listing

a. Basi c:

b. Additional

Install Transient Voltage Surge Suppression
at the main electrical service, tel ephone,
data, cctv, and nttv servi ce connection
panel s.

Bui | di ng service ground shall be 25 ohns or
| ess as neasured using the fall of potential
nmet hod. Test results shall be posted

adj acent to the main electrical service
panel directory.

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
Harnmonic Distortion (THD). Exanpl e:

el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

Transi ent vol tage surge suppression shal
additionally be provided at branch circuits
when facility conditions indicate this need.
Exanpl e potential application would provide
surge protection on branch circuit with

dedi cated fluorescent |ighting/electronic
ballast |oad with |ocalized surge activity.

Busi ness Qccupancy

Install Transient Voltage Surge Suppression
at main service entrance panel

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
Harnmonic Distortion (THD). Exanpl e:

el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

Transi ent vol tage surge suppression shal
additionally be provided at branch circuits
when facility conditions indicate this need.
Exanpl e potential application would provide
surge protection on branch circuit with

dedi cated fluorescent |ighting/electronic
ballast |oad with |ocalized surge activity.

(5) STAFF RESI DENTI AL BUI LDI NG

NFPA 101 Listing

a. Basi c:

- Multi-fam |y Residence

Install Transient Voltage Surge Suppression
at main service entrance panel

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
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Harnmonic Distortion (THD). Exanpl e:
el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

Transi ent voltage surge suppression shal
additionally be provided at branch circuits
when facility conditions indicate this need.
Exanpl e potential application would provide
surge protection on branch circuit with

dedi cated fluorescent |ighting/electronic
ballast |oad with |ocalized surge activity.

(6) YOUTH TREATMENT CENTER

NFPA 101 Listing - Residential Board and Care Cccupancy

a. Basi c:

b. Additional

Install Transient Voltage Surge Suppression
at main service entrance panel

El ectroni c equi prent specifications shal
i nclude a selection factor of |ow Total
Harnmonic Distortion (THD). Exanpl e:

el ectronic ballast for fluorescent |ight
fixtures shall have | ess than 20% THD

Transi ent voltage surge suppression shal
additionally be provided at branch circuits
when facility conditions indicate this need.
Exanpl e potential application would provide
surge protection on branch circuit with

dedi cated fluorescent |ighting/electronic
ballast |oad with |ocalized surge activity.
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21-5.5 BU LDI NG AUTOVATI ON SYSTEMS

21-5.5.1 OVERVI EW

A

PURPOSE - This technical handbook chapter provides guidelines for
sel ecting building automati on systens in health care facilities.

SCOPE - Buil ding automati on systens (BAS) can be used to ensure
proper environnental conditions within a facility. The Indian

Health Service (IHS) will consider installation of building
automation systens in all health facilities being constructed new
or undergoi ng renovation. Were appropriate, IHS will plan

projects to include BAS in health care facilities. Building
automation systens may al so offer cost effective features on snal
proj ects.

DEFI NI T1 ONS

Bui | di ng Aut omation Systens (BAS) also referred to as a direct
digital control system is a system of devices and associ ated
software that together allow for nonitoring, controlling, and
recording many conditions within a facility. The BAS generally
links the devices to nodern conmputer systens. The system can
consi st of stand al one devices that nonitor only critical building
el enents, such as boilers and chillers, or special spaces, such as
operating suite ventilation. Typically, however, a BAS

i ncorporates many such building el enents and environnents into a

| arger systemthat is nonitored, controlled, and recorded in a
central | ocation.

21-5.5.2 PCLI CY

A

CGENERAL - There is considerable diversity in IHS facility types
and | ocations. This, coupled with the | arge nunber of acceptable
operational strategies, nakes it inpossible to absolutely define
bui |l di ng autonati on systemarchitecture or its inplenentation for
each occupancy or building type. A nore flexible and reasonabl e
nmethod is to consider general requirenents that have led to
successful installations. The following information is intended
to assist Area O fice Project Managers, Engi neering Services (ES)
Proj ect Managers, and Service Unit representatives to understand
and consi der an appropriate building autonation systemfor
inclusion in project design

BACKGROUND - The technol ogical revolution in the conputer field
has directly affected building autonmation systens. The technol ogy
now al | ows for dependable direct digital control of a w de variety
of equi pnment that has traditionally been controlled by pneumatic
syst ens.

This new technol ogy cones at a tinme when buil dings need to becone
nore efficiently operated and dependable. The appropriate use of
bui l di ng autonation systens pernits increased nonitoring and

control of specified environnental conditions, energy consunption
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and equi pnent status and performance within the facility. It
encour ages increased equi pnent efficiency and reliability through
the use of dynam c feedback and data conpari son, which can be used
to detect trends and/or changes fromthe original or norma
readings. This information can even be anal yzed at | ocations that
are renote fromthe facility itself. These capabilities allow
bui l di ng autonation systens to also offer significant inprovenents
to the risk managenent and quality assurance activities of health
care facilities.

C. APPLI CATI ONS - The users and designers nmust deternine, early in
t he pl anni ng and devel opnent phases of projects, the building

systens or environnents that will be controlled or nonitored by
the BAS. The Area, ES, and the Service Units will each have a role
in deternmining the degree to which each building systemw || be

controlled or nonitored. The designers nust consider, during the
selection of the BAS, that it neets the followi ng: ease of
operation, ability to be upgraded/ expanded, |ocation and ability
of avail abl e support service centers, reasonable cost,

reliability, associated training requirenents, the facility' s |ong
termneeds, and an ability to interact with the various types of
equi pnent or systens it controls or nonitors. The design effort
nmust ensure that the technical specifications clearly define the
system s salient features. It should also be conpatible with a
facilities nmaintenance managenment program

The minimumrequirenents for installing a building autonation
system for a renovation or expansi on project should match those
nmenti oned above. In addition, the new system nust be conpatibl e
with any existing control or nonitoring systemthat is retained.
The design and installation of a BAS on a renovati on or expansion
project in an existing facility is highly variable, and nust be
considered on a project specific basis. Itenms to be considered in
the deternmination of the extent of the new systeminclude the size
of the project, the type and inportance of the areas inpacted by
the project, the type and extent of any existing BAS, the
availability of funds, the expertise of the staff nmintaining the
facility and the BAS, the past performance of the existing contro
system and changing regul atory requirenents.

The installation of building autonmati on systens in new
construction is highly desirable. A nore conprehensive buil ding
aut omati on system nay be possible for a new facility, conpared to
a renovation project on an existing facility. It should be noted
that a building automation systeminstalled in a conpletely new
facility will dictate that the building will not be ready for
occupancy until the BAS is operational and the system operators
are satisfactorily trained.

D. PRIORI TY OF APPLI CATI ON OF BU LDI NG AUTOVATI ON SYSTEMS - The
type, nunber, and inportance of systens and equi pnent for
inpatient health facilities is usually of a higher magnitude than
those found at outpatient facilities. Froma risk nanagenent
perspective, the effective use of available resources is to
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provide building automation systens at inpatient health care
facilities first before outpatient facilities.

Most Indian Health Service outpatient facilities are |ocated at
renote sites and are not usually occupied 24 hours per day.
Therefore, the need to assess the status of plant equi pnent during
occupi ed and unoccupi ed hours at these facilities will often be
justified. The declining cost of building automation systens
al l ows an appropriate |evel of control and nonitoring for both

i npatient and outpatient facilities.

E. SUGGESTED SYSTEMS & FORMATS - Mbst problens with the operation of
bui | di ng autonati on systens are not caused by failure of the
system but rather fromthe user not understanding the system well
enough to make it work for the staff. It is expected that a
conpl ex building automati on systemw || require considerable
resources in staff tinme as well as operating funds for operator
training and devel opnent. Adequate training nust be included so
that staff operating the BAS fully conprehend the theory of
operation of the systens being controlled, as well as the
operational theory of the BAS itself. Fromthis perspective, it
is inportant that the designer carefully consider the staff’'s
ability to operate the selected building automati on system The
desi gner should work with the staff responsible for maintaining
the BAS to ensure that they understand the difference between the
two main types of progranmm ng for building automati on systens:
line-by-line programm ng, or graphic interfacing. Designers of
successful systens ensure that the owner has a vested interest in
the type of systemselected and its operation

The follow ng systens and points should be considered for
nmonitoring and controlling by the building automati on system The
sel ected points should be controlled and nonitored at a centra

| ocation, as well as fromrenote workstati ons or conputers.

Systens and Points to be included in the BAS

(1) Ar Handling Units

Danper and val ve actuators - control and position
air and fluid tenperatures

not or status

notor start-stop

filter pressure drops

. humidifier control and hum di stat alarm conditions
relative to specific sequence of operation or
application flow rate

g. static pressure status

h. flowrates

TeoooTo

(2) Ternmi nal Equi prent

space thernostats
reheat coil controls
duct coils

VAV boxes

ooop
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(3)

(4)

(5)

(6)

(7)

e. alarmconditions relative to specific sequence of
operation or application

Peri met er Baseboard Zones
a. valve control

b. punp start-stop

C. punp status

d. zone and fluid tenperature sensors

e. alarmconditions relative to specific sequence of
operation or application

Fire Alarm and Fire Suppression (conponents addressable -
each wi th uni que address)

status of all central fire alarm panels

wat er fl ow and pressure swi tches

t enperat ure sensors

smoke detectors

snoke and fire danpers

pull stations

hor ns

lights

val ve supervisory sw tches

magneti ¢ door holder at fire and snoke doors
alarmconditions relative to specific sequence of
operatlon or application

o TPemeano

Security

a. status of central panel

b. status of each addressable security sensor or relay
c. alarmconditions relative to specific sequence of
operation or application

Vertical Transport

a. status of all elevator control panels

b. status of all elevator pit sunp punps

C. sunp noisture detector

d. alarmconditions relative to specific sequence of
operation or application

Medi cal Gases
a. central oxygen manifold cylinder bank in use status
(primary/reserve)
b. central oxygen pressure
c. central oxygen general unit alarmto annunci ate any
alarm nonitored by | ocal equi pnent pane
d. central nitrous oxide nmanifold cylinder bank in use
status (primary/reserve)
e. central nitrous oxide pressure
f. central nitrous oxide general alarmto annunicate any
alarm nonitored by | ocal equi pnent pane
g. for each nedical gas zone panel
oxygen pressure
nitrous oxi de pressure
nedi cal air pressure
nedi cal vacuum pressure
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dental air pressure
general zone alarmto annunci ate any al arm nonitored
by | ocal equi pnent
general unit alarmto annunci ate any al arm nonitored
by | ocal equi pnent
h. status of nedical air conpressor
i. status of nedical vacuum punp
j. dental vacuum punp suction pressure

(8) Laboratory Fl ow Hoods
a. fan status
b. fan start/stop
c. air flowswtch
d. air volune control based on sash openi ng hei ght

(9) Ceneral Exhaust Fans
a. fan status
b. fan start/stop
c. air flow

(10) Boiler Plant Equi pnent (boiler typically controlled by boiler
manuf act urer provi ded packaged control system - BAS nonitors only)
boi | er status
boiler start/stop
boil er general alarm
supply header pressure or tenperature
suppl y header set point
return header pressure or tenperature
flowneters for steam
gl ycol make-up punp status
hydronic circul ati ng punp
st at us
start-stop
punp failure alarm
| ead/ | ag control
j. alarmconditions relative to specific sequence of
operation or application
k. stack tenperature
|. fuel consunption

TFemrmeanoo

(11) Chilled Water Punp
a. punp status
b. punmp start/stop
c. flowrate

(12) Donestic Water Hot Water Generators
a. circulating punps
b. tenperatures
c. flowrates

(13) Water Softener
a. status
b. alarmconditions relative to specific sequence of
operation or application
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(14) Incinerator
a. burner status
b. secondary conbustion chanber tenperature
c. alarmconditions relative to specific sequence of operation or
appl i cation

(15) Chillers (controlled by manufacturer's self contained, packaged
control system interlock unit control panels with BAS. Al ow
override of unit controls by BAS)

a chiller status

b chiller start/stop

c | ead/l ag chiller selection

d. chilled water return tenperature - each circuit

e. chilled water supply tenperature - each circuit

f master chilled water supply setpoint

g. general unit alarmto annunci ate any al arm nonitored by
| ocal unit controls

h chilled water flow rate through chiller

i evaporator refrigerant pressure and tenperature

i condenser refrigerant pressure and |liquid tenperature

k conpressor refrigerant discharge tenperature

|. conpressor refrigerant suction tenperature

m pressure at chilled water inlet and outl et

pressure of condenser water at inlet and outl et

. alarmconditions relative to specific sequence of

peration or application

condenser water flow rate

(16) Dietary Wal k-in Freezers
a. conpressor status
b. freezer space tenperature

(17) Bl ood Banks
a. blood bank tenperature

(18) Fuel Supply Systens
a. storage tank fluid Ievel
b. leak detectors
c. transfer punp status
d. general |eak detection al arm pane

(19) Essential Electrical Systens

generator status

generator oil pressure

generator cooling fluid tenperature
transfer switch status

vol tage for each phase

anperage for each phase

total run-tine

general alarmfromunit's control pane
frequency

total load (KW KVA) at system bus

TTFemoacoe

(20) Electrical Service Metering
a. provide energy use (KW KVA and power factor)
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(21)

(22)

(23)

(24)

Natural or Liquefied Gas
a. provide energy usage

Nurse Call System
a. power status
b. trouble alarm

Li ghti ng
a. general and/or specific areas

Specific Rel ative Pressure/ Tenperature Al arms
operating roons

nur sery

| CU

conmput er room

i sol ati on roomns

| aboratory

TeoooTo

REFERENCE - Rel ated information on building autonation
systens can be found in the latest edition of the Anerican
Institute of Architects Guidelines for Construction and
Equi prrent of Hospital and Medical Facilities.
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